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(54) ROBOT DEVICE AND CONTROL METHOD FOR IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a robot device 
capable of improving an amusement property and a 
control method for it. 

SOLUTION: In this robot device and control method for 
it, the growth level is varied gradually according to at 
least either input history from the outside or the history 
of an own behavior operation. While the occurrence of 
elements related to the growth level among the input 
from the outside and the own behavior or operation is 
counted, and the elapsed time from the reference point 
of time is measured, according to the count value of 
occurrence of element related to the growth level and 
the measured value of elapsed time, the variation of the 
growth level is controlled. 
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[li^JSl] tt^£CDA:&iaig<teBCDfT»;&tfXli 

«BMi=*<k hgsi-fct^-c, 

-ttBM-SHfr <oCDAA <fc ±IB§ B(7)ff lftS.l>*XI*i!)f^<!: CD 
5 *> ±E*« U^JK=H*f «K«d!>JB± * * 0 > h f 

»*S4:SJl*.*;:i: hiSS„ 
[R#*2] ±Effff¥«f2. 

JiE* -7 > h ^fS<D*> -7 > m*<4 J:ES» w t (=»36 

±EJ**L"<;u£*<b*-l±*::4:*« 
«t 1 (=E«©n»K»7 h8I. 

iE»*ii»ji!iA^&«>«ii»IB«)5%a>«!«flHHa>*SHi 

±E«ffli#ei*. 

±E*-7> h^Sro*'7>hflS*t&±EKPSc:<t:l=S^ 

£ £1b $ tf * zt Zft® t r i> If 1 dEScCD p -7 
I»#a4].±E«W*«l*, 

SFnfcBfJtWSBffi^jffijtfc^gAMc^A^&f. ±EB# 
|BItt**S<Dti-ai«4<*±E«»ri:l=IWg**ifcl!rft 
±EJ*«U^U**<b*l*4C 
i*1*«f*-4»*fllllcE«fl)P*-7 h=&S„ 

aumdfr&G>lEiiitn£tHrr«fti0a 

±E^fiU^H-B8#-r-SSI!l©f§^CD* -5 > hfilt -b 
E3£iII$F.fl©f+iqfiI<fcl~K^T. ±E/£gU'<;UCD^ 

4P7f?>7 MgS0)f|i«7j;£ o 
[tS#]g6] ±Em2C0X J r-i'^'T*l*. 
±E*'7> HlA*#±E«P»^fcl=»3t**L*:Br3e©B 
t ±Ellifil$ffl<Dtb'»Htj!><«-± 
E«»^tl=M:3t**LfcBlr3ea)»*«*iliifct#. ± 
EfiR*u^u*Efl:*ii-* = t 5 1= 



CW#ig7] ±Emi CDX^f v^T'li. 

tt^sg^fcct^fraic ±E«iiitma>tMiit&c;± 

E*»B»W©*SMI4<*±E«*wi:l=ia***LfcBf3e 

<b***ci:t1»«fr*»#*5l=E*a>a7K^ h!& 
S(DSiieP73^. 

[ii*«s] ±iem2(Dx^ v^-ci*. 

±E*0 > h«tf*±E«»cril::tJ£*;hfcW£©« 
A<*±Elia[»crtl=»36**ifcHr3t©»J»M*ajLfct 

a5lcESEtOP^>v h^a:<D$iJ^l73;i 0 
[«HG>i¥ai&KH] 
[0 0 0 1 ] 

5S t CD T* &•§><, 
[0 0 0 2] 

[S£*cDftflj] jfi^. J.-+fA^©*i^A?>)lHCDS^l; 

^ a 1 l r ffiffl-r & * © <t -r « o 

[0 0 0 3] 

[£WA<fi?jfcL<fc ; 3<t-f £tiill] tC^tW^^-yh 

rajlft^j . t'pstmi . r^saj Trea^j cd 
tt-r*ci*«-e#*iii. «ky-Jia)«iiS«*»a»a»tJ. 

— hP7t?-v htLTC07 5a-X>>(- 
It £ <fc y IS] ± $ 1+ -5 c t T* ^ -5 1 CD i: # x t> *l -5 „ 
[0 0 0 4] CCD^fc TfiESj ^«g*<}S®^ntc^-v 

hp*^ hi^fctNT, □L-+j i *< rBp<j ^ r»-e^j ?i 

£*£D«#!bMt£frofcy . ^ Kzi "7 

ffli^r*i^£#xf=y . ^m^-v hP7t-:-v h*<7t<-^£ 

[0 0 0 5] CCDlf^, J.-+) ^ A^P ) <Dg()^AMt^f>gBCD 
[0 0 0 6] tC5A<. CCDJ;?/«f Tfigfij «S^I-J:4 
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5 z £ £ y . *y ht Lra>aififfi^iS£®^^— *f 
*<»B<**fc**i*<*ofc. S&lctta.— •W** h 
Ptf^ K7)fr«l*>illf*l=«*trtt*-CL*afc't*i ! ti* 

[0 0 0 7] zl— 9- # *<«ffl«KA<*#l^'>3S:L^* 
[0 0 0 8] * t>ICli3-— -tPtfK^ hP#7 HcWLT 

ommwbicsblt'*? kp#* h#*r 

fiLfcttBI-tty* hPtf* htfcfl!)*— JWrKfc 

[0009] **Ki*Ja±<Dd£#BLTfc*ftfct<& 
r% 7Si-X^ > HtSfi±*tM»*ptfs/ hSSSS 

[0 0 10] 

to*«wicfcixri*. tt«fr£a>A*BE£SBa>fr» 

&tfXli»fEBBifc0>'>&< tt-*icSr5l>r. AS 
*;uuB-£-r*B«a>**£*^> htl)^^>hfa 

*Bit4*3i-Lfc. 

[ooi 1 ] co)is*c(7)P7P^ hBB-eii* =L—$m 

[0 0 12] *fc**W(Cj3^TI4. B*Mttfl^B(i* 

to. *^>h*«a>*^>Hl3b<#sl«^ 

[0 0 13] Z<Dtt*C0)P7K^ h^MT'l*. ZL— +P(D 



[0 0 14] $^(C*^BJ{cfclN-Cl*. *jffl)#f£(*. ±1 
0> h*B©*^> h«^*Bltri(cBft*3hfcHr3e 

[0 0 15] C<7)lBIRCa)P7H^ h»BT?l*. tFOT 
Bffla*3W#Bloai^»*-c*o T t . aaciB < A 

atf«ft4<Ki:A/ifBftL<ft^«Ba)**4:L^d^i:3&< 
fcl^fcto, tfcDWrtBBftaft^Ofclfejh-r-Bci: 

[0 0 16] $^fC**B^fZfcl>Tl4. tt«fr£<7>A* 
BSi: aBO)fr«iatfXI*illftBBta)'><i: < 
IzSo^t. fiEftu^<;u*ai»MlzSE<b*i±4P7P^ h 
BB0)B«i*iSlci3l^r. »»^bO)A*tSB(Dffi 

ataai»niia)tniBi:ic*rJL^T. Asu^KD^b 

[0017] C(DfSJRC<DP7K^ hJSB(D*J»*a^ 

»f<D«ffla«*<#«icKL\a«(zi*p^^ 

(4 p # ^ h BB«<a«i=B < Afi u^ua^biT * a> S 

[0 0 18] *?>(Z**MICtelxri4. *^>httrt<<& 

«PB^ilcB«**LfcHr36a>Btt*ttitfcct*ima 

iz. s*Kjfi^&a>aai«na)ifBB&tfBttaiiittiiii 

0)5%(D«B»|yia)*«ffl36<»B«r4:lcB3e**tfc»r 
^©♦•BBt^tt^tiBilfci** JSMtu^uSBte 

[0 0 19] C(DSB*C(Z)P*^ hSS«<D«]»*5tr 

hBBA<attli^< A«u*;uA<*<b-r5(0£|»jt 
h*WT*BB£l§HSHC*?ttBB**5t*Ci: 

[0 0 2 0] £&l = *5Mmcfcl^TI** *^>hffiA<# 
B»cTi:lzB«**ifcHr*a)B«*tt*fcA^5^lcA^^ 

^B«*tifcHf3Ea)»»B*BAfci:#. ^b^S 
SE^bStir^cfcolcLfco 
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[002 1 ] ZOtt*C(BD7t?-/ hK«-ei*. 
[0 0 2 2] 

[0 0 2 3] (1) ***CD»«II^J:*^^ KP*^ h 
<D*fJ/dc . 

is 1 icfci^r. 1 Lx*nm(Dmmtz±z>'<v 

[0 0 2 4] ^<Dm^m\t^=L-V h 2IZ|± % 
□ >hD-7lOt CO)'*-/ hP?t<^ h 1 OWlJimt 

ltcd/^-tU 1 1 t. /<^t-uiz>-*H 2, f8Hz>-* 
1 3&tfJJ0i$K-tr>-9- 1 4lp36>t,JtfSWffl5*fe>-9-«Bl 5 

[00 2 5] CCD^^KPtK 

7 h 1 (?) r^j ic*aa-r*-7>f <7P7fx>i 6. r@j ic 

H^tliCC D (Charge Coupled De 
v i c e) *J>^ 1 IJklt* ^-tr>+M 8^«b^^n 
aHr>U-«n 9,!:. rpj l:ffi§t4xbf-*2 0i:ft 

[0026] * fcdMMlLiZL? K3 A~3 DC&HSifflJ 
S-Pffli— ^ h3 A- 3 D&lXP^Sil-^-^ h2 

2a)iitt»»ftt*(Zl4. **vF*l7**iX— * 2 1 1 

-2 1 n^ifiiftSfin^o 

[00 2 7] ^LXftStfz^VSl 1 9<D^^P*>1 
6(4. a.— ^&B*Lftt^^> K37>^Lt 

§S1AJ^> 1 OlCiHtli-r^o *tcCCD73 

y^1 7 I*. JBHU&tt3Z£«H»U ff^tlfcIHSil^S 

1 B£n> hn-7 1 Olz^tb-r^o 

[0 0 2 8] * y^*>+M 8li. 01 dfcl^T 

y. r»T?*j rqp < j t^ofcttSM 

eititMi^-s 1 c<t hp~7 i od^m-r^ 

[00 29] £/cF^ai-t?>-9-S5 1 5(D/\^>^';-tr>+r 1 



tt* T^U mA&thm^S 2 At LT3>hO-7 

i0lz^di-r^ o *fcS]S-tr>-9- 1 3(±. ^hPTKy 

h 1 rtfflcDiassttdiL, ^ttsas^asfiittuf^s 2 

Lta> hn-7 1 0\z&&?Z> o SF^lcijDSS-tr 

2Ct LT=l > hP — 7 1 OlC&fciJ-r^o 
[0 0 3 0] a > h P — 7 1 O It. *f gfl-t? >+T£f5 1 9 

€>#*.*>*i*>si&«^s 1 a. m&m^s 1 b^li/ieti 
&aj(i*§-si cm cutf, cttb^^^^maiif^i 

^^fUSIfili^S 2 A. ;gS«Sibffi#S 2 BSt/ADSJg 
[00 3 1 ] f LT3>hP-7 1 01*. C(D¥lJiT$gm 

t. ^tf>>* «J 1 o Aicttttsttri^iMW^py^A 

t(-at-3^r«<fT«i*»«L. attftsefsxcis^ 

tM^T^fil-^ 2 1 1 -2 1 n £1&I!]21±£C 
£K*y, fflfflzL^^ h4S±TS*(c«?)-frfcy % K 

h 3 A- 3 D *K»LT*fTSl±4>S^(7)!Tlll^i(|f^* 

[0 0 3 2] *fcC<7>SSzi> hP-7 1 0\t. &m\zi& 
Ctt?f§S 3 ^^fijcLTCtl^Xt 0 -^! 2 OfZ^-x. 

t±i^^t±f-y . ccd^ kptK-v h 1 rgj (Diiaic 

iBtS^ttfcH^L^t^L ED (Light Em i t t 
i n g Diode) £ j£3S£ & 0 
[00 3 3] CCDcfc ^IZLT CCD^^v hP^7 h 1 lefc 

f § c t tfX*£ S * 5 izjfe ^ tit ^ -6 o 

[0 0 3 4] ^t-n > hP-7 1 Oli. zl— +^}6<^^ h 

p*'^m £mA'&mmznm*>ftm\zLtzm&frt> 

Btttn¥-5 # 0 £*^y 1 0 AlcfBffiL-Cfc 
<o 3?^lca>hP-^ 1 0(4, zl— »f36<m3S^>'K® 

[0 0 3 5] a^&tS/SCljJO^T CCD^-v hP^^M 
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[0 0 3 6] •r#;b*>ca>'<-/ hD^*7hi lei*. 13 
JtHj . r#^^j atf r^A^j <7>4oc7) r^Kpgj 

btlt l^& 0 flt3>hP~7l OCD^^E'J 1 

oaki*. c;h,£># rfit«SKj C<hi^. r#frtt 

[0037] fit3>hp-7 1 oi*, timmizi* 
r«j^asj (DfTiiatfMft^TJucttor. «*i* r^= 
mfc^i ic^inti*^*i£/Jn£ < Lfcy. £*tJ1#!£$i 

r*<j . rjtoj % r^^j mm<D rmm 

rtriij l-ot^TttBtfifillSliyiBLfr 
5*3lc-r**ifLr rmpj tefT«ifc«:-B«kaic. * 
fc r-y->>Kj ico^ti4*«1»s 3<7>«iH*SfiT 
S-frittifLT r/jx$<)givi W^ifticfcaic. & 

7^f2X-^i 2 1 1-21 n &tf**fcB**«l»-r 
[0 0 3 8] £fcC(7)|&=l > hP — ^ 1 Of*. K 

=3 -7>$f£m*fc»*A;fci£* rjfc-e-sj jblU rpfi<j 
fcK^"T4^ ^^ir>+M 8 LTir>1f A*&Ol* 

<t. rftr*4j si/ rpp<j icrm§ L£i*$ ^-fe^tf- 

M4t^I«£DIi (BIT. [- 
[0039] f Lt3>hP- 7l0lt C+L^jSSg 

A^aB#jS*-c?cDtt«jsaB»*<3HJsi±-e*y. 

tDMfiltB*^&9lB*jA«7a)ft««MB»|||A(3 6 OttJSl 
[0040] f Lt3>hP- 7 1 Olt ZCD'&ZO) 

o\z % r^E-va >j lcoix r i48!i£(7)&£iiAQ2i*6 



<*#l\| »*^t<j:*cb5lc, ftT^^-iX-* 2 1 
1-2 1 n^*tf-*2 0A^P>(D#^UJ***|»-r-& 0 
[004 1 ] S t>\ZZ} > hP- 7 i OI4. client 
H«ICLT. J*J«»aflMMBjR« r**jg|j r,£A 

cr^ic. ff»atf«ift^^ut < fcyrt*uKjKD!Btx 
r**«j xi* r/#ASU <7)tf»&tj;ai^^^;nzjii* 
til, iiffS)&U'l!)^f;K:ffiot&7^fai 
2 1 1-21 n <&ls]*GilJt£S«b*t!\ £frJ§#]£ 
*< LXI4»W**£*<-r5tt£Lfcy. Xb°-*2 
Olc^K.S^il^-S 3(7)fi$^i8i|g*^^>tr|c±iff- 
y. 1^i)ftS^7l8(7)#7^faX-^2 1 

[0042] kp#^ h 1 (*. r/$^f£ 

Kj *<±*<* crat>* rtt^xu r'>*juij . 
r**«j rw*P»)j % r#^^j ^ r^ASflj 

#j *>^> ruoA^y Lfc*#j ic. ri-v 3 >j a< 

[004 3] C(7)J:dlcLrC<7)^^ hn^'V h 

ttWfiKB#^^sKi!5^r*(7)SflaisaBjssu:^is 

[0 0 4 4] ateC(0*«5<Z)»»<7)»d % B3^bt,W 

[0045] «xl* r^^JHj (Dftm&lfimit 

tTSlS^Slft ^ fT 5 tTiS&^a^^T^ (Chi Id 

D t % enj: y twzifim bfrv&i* rfcotyj <t 

(Child 2) tA<»lt&*L-C^* 0 

[0 0 4 6] £fc rw^^j C^trifiSt/tt^^E^/Ut L 

r. r/>^j«j (7) rjs^Li^j fTMttsCcfc y tj: y»# 

tTdfrKSlXlSft^E^U (Young 1 ) t . Ztb^ 

y A* ojf &*^<C r#ffij (7)trlJ!i^5tcD^TKj 

Sl/iSft^fratflftRl/IS^^^U (Young 2) 
WBft^f^ (Young 3) ttf&\+Z>*lXl* 

4o 
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[0 0 4 7] £*{Z mXttol tDftmRlfWhit^Trfrt 

its r#^sBj & ri,\t>i>£j Lf-frStfixe 

dfTtt&t/ftfE^JU (Adult 1) <h. cft<fc 

k»ft£m*«i* rd>LJ**Li\i ff»«ao)ff«iatf 

■ftft^fTOffiS&r/ftft^E^U (Adult 2) 

iKAdui t 3) t. -tick y z>\z-mm$tf 

5tT»&tf»ft^^U (Adult 4) £*<ttit 

[0048] ^LTrj>hP-^10li. rfltftSBj 
*±lf *B. #«M*<D*«flE»U:»^l*T*<D rtf 

;u*a»a«? LfctTtta^ftft^^ucftK-r * * 3 \z 
[0049] ccoif^ r**»j i^Bt*ii, *<d r^g 

B&tfBf^T^u (Child D 3b<as?**tru^* 
•aid** rtfif-jHj icfci^r rjsotyj fcLfcfrffii 

at^lSf^^fTdfriil^lKiS^^E^U (Young3) iZ 
[00 50] C(7)efe 5 CCD^ *v hP/K % > h 1 (Cfcl^T 

[00 5 1 ] (2) Z2 > hP- 5 1 OCDfflS 
^-^^7 hPTfC^ h 1 (C felt 4 a > hP-7 1 0(7) 

[0052] 3>hD-7i oo)«iirtSi«ffiMic# 
tt-r4ttnKHI««lffi3 0&. ttttBBtt«t«|S3 oaB 

*B*xJU»3 1 ttttBBttfltffi3 0eDBB£«& 

Bf^^^^-r4fT»)*^^«ffl5 3 2<t. 



*»«»««»3 3ICJ: ytl-Ct>*Lfc»ftttlII^* 
oVt7^faX-^i 21i-21 n *»J«lf *-r/<-f 
^*JM3 4i:, r^^j £««r«JMtl«lflHK*3 

[0 0 5 3] HIT. Ctl&ttllBKIM3 0. ffflt- 

*ffi^^;usi5 3 1 . rfn%£ttwff 3 2. «t»9»«Hi 
sicoixtkbizke-t-So 

[0 0 5 4] (2-1) ttSBMli«3 0(DiA 

ttg&SB«S#tfflJ 3 oii. ttSIHz^-frWi 9 (12) *x 6 
^x.bti4nSPW«fi-^S 1 i^SJ-tz >^-ai 1 5**6 
#x.£>Ji«n01ttt1l«s 2 tic*-^i>T!»ffia)««$ 
bb l . mm^m £ttBBBittt sioariit-* 

[0 0 5 5] BB±* ttttBBtt«t»3 0I* % ^SP-tr> 
■9-SP1 9 0)7^ >; P*>1 6 (H2) fr€>#;L&*iS# 
j£rft#S 1 A^B$E«L, att*J*tt#S 1 A(DX^ 

*a>»**«**&*ifci:BBU l&tifcejfi£@m ■ **B 

^T^Uffi3 1 &tmM%£ttttflS3 2IZiIfcJ-f£o 

[0056] ^tzikmmmmm^3 oi*. ccd^ 7 

1 7 (12) 6 *l6fl««4»S 1 B*«B*Effl 

[0 0 5 7] ^^»(Z^g|^[ii«^aJ3 Of*. 
*1 8 (B2) *^#^.&*L*E*aaj«-^S 1 Cjg 

fct#ici* rnn^ttfc (pfct>*ifc) j i:igi^L. m^<D 

L^^^icii r»Tbnyc <»*>&*ifc) j <tiSiSL. 
BNBjR^mt • *HB^^sn3 1 xi^fT«ift^««iaB 

3 2lC®^D-r4o 

[0 0 5 8] -7?. «®lgil^ffia5 3 01*. I^a5-tr>+h 
SB 1 5<Z)AniiJS-tz>+hi 4 (02) ^6*A6ti4Jna 
**Ui«*S2C**^E«L. att»DXftttttifl|«s 

Bf*— cftc*: y &i-*#i^«*uniissjt(Z) 

BL. cti&BBttS^filff - *te^-7 r ;uaP3 1 atffr 
K^^SI1»a53 2ICil^f 4o 
[0 0 5 9] Sf:KBBRIi«3 0tt. BB-b^i 
3 (12) A^^X&ftiMttffilf S 2Btt«i 

«l> aKa*tttta«*s2B(ztt-JixTBfrSJa±a>a 
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[0 0 6 0] (2-2) Sift • *#g^ET;ugJ3 1 0)ffl3 

asm ■ *»^-r ju« 3ii*. H3 6 icTF-r * 5 
rgyj (D6oo)iftft(c^n^^*i±-ciS:itt>ti/c 

filft^Ef^Ui: LT(7)1tiSzL- ^ h 4 0 A- 4 O Ffr&ft 

«j riiK^j (D4 0(7)^ic^^- : ?tL^$i±r 

mt&*tfc**^ TiUt LtO>a*a-^ h4 1 A- 4 
1 D^644i*«*»4 1 &1ft®jZL-^ h 4 O A 
-40 FJktf&'&J&OL—y h41 A-41 DfZ-ttt^+L 
ttft L TKlt & ttfcaflE**H«[ 42A-42J^S 

[0 0 6 1 ] ^LT&fftll^-y h40A-40Flt 
#JEt*£tfI!j0lg£^£fly*f£O~ 1 0 0b^T(D 

»42A-42 Ffr&«*&ft*9ME1fMS 1 1 A 
~S 1 1 FIZ»-3l*TB#*M*fcfcfls*1**. 
[0 0 6 2] *fc#«*3.-^ h 4 1 A — 4 1 Dl*. 1ft 

iaz^h40A-40F<t^«^ atiE-r 
u snai«$»jEG:-r«%ft4(»Mft4 2G^4 2 

b#*.£ft33$£if?8S 12G-S12J IC£-5txrB# 

[0 0 6 3] *LTfiBlft ■ *^f;i/3 i i*. ctibtl 

Kzlzi^ h40A-40 F(Da*£*fl^ft;bi*6Ci:c*: 

1 a-4 1 Do&m&ft&fr&t>'£Z>ztiz&t>)*im<Dtt 

*«&4*^1ft$gS 1 2<hLrfT»^^««a5 3 2lzai^f 

[0 0 6 4] ftfc^Slf3aBi»4 2 A-4 2 J I*. RIB 
B»lii3 0fr&4*&h«ttttBtt1ft«RS 1 o<h. 
^3$(D?fl!l*S«*ffl 3 2^b4^.btl§^'V hP/f7 

T±&<D&o{Z&ffiW)ZL- y h4 OA- 4 0 FRtf&'& 
h4 1 A~4 1 D(DiSK£ii3gtel*£fctf>(D5S 
g«f*fiS 11A-S11J £±/*LTttJ*-r4<fc5£Bfl 

[0 0 6 5] < LT^y hP^7 h 1 fCfc^TI*. C 
*i&!SJti»aiiBiia4 2A-4 2 J — 9 £&ft9h 

St/DHt^T^U (Baby 1. Child K C 
hi Id 2, Young 1— Young 3, Ad 

uit i-Aduit 4) ztizmta&mzWi'&i- 



[006 6] ( 2 - 3 ) *TBi*5£«*8a5 3 2 <D«IJI 
fT»»S«»W3 2l*. fttTM&lXBlft^^U (Bab 
y K Ch i I dK Ch i I d 2, Young 
1 — Young 3. Adul t 1— Adul t 

4) \z**i?tittlS£i±T. ^acatrft^T^uSy^U 

[0067] -t-Lrff»»ffi««i»3 2i*. rabbins 

iS3 0^&^^iKBB11IMio^. Sift-* 

^T^USUS 1 <£>&1fffijZL- y MOA-40 FSl/S 
M1A-41 DCD&Ikt. *tl&? Z>im=E 

T)i,k\z&^x&<D'irm*mft£7kj£L. Tkizmmz 

[0 0 6 8] Z<Di§£. fT»*^«S«gP3 2 1*. &0>tT 

■j-^sHiffSfts-rs^ast it, m7 izTjk-f&ote 1 o 

(ttlfi) NDAO^blHjCXfiW^y-K 
NDAO-N DAnl^I8tWS#/-KN D A 0 ~ 
N D A n KSS8t57-^ AR A 0~AR A n l^*f L 

[0 0 6 9] cfcy*f*MIZ(± % *^'J 1 0 AiZitnWi'E 

"rjist it, #y — kn d a o~n d a n ^tcnms\z 
[0070] cct?«ffla»«5 ofzfci^ri*. *0>y 

-KNDAO-NDAn l:feC^IM#«tt«)A*^ 
"*>h (BttfSX) FAA'T'Ohj OfrlcflBfcBU:: 

[007 1 ] «6orBl8<Dtt88»»*5 O-CSiJftfc 

y- Kn d 1 o oxit. rm— JU*«fflLfc (B A L 

D j t^omn&mmtf*z-z>tLtzm&\z. ansNe 

*t*fc^.x&ti4*€-a)7tf— jko r^^$ (s i z 
e) j ^ ro^bi oo o<ot&B (o, 1 o o o) j x 

fc£>C£^ rttSMStttiU (OBSTACLE) J £ 

i^B»«*A<#A&tLfc»*ic. S§ttBttfijR£*i:: 

^*&*l*-t<0»8*|*-(?a) f^gf (D I STANC 
E) J T0^b10 0(7)ffiS (O, 100) J t'fcj 
citftt(Dy-Kl:l»t4fcA©fttti:3S:otl^ c 
[0 0 7 2] ^fcccay-KND ! ootit iSia$g* 

(-♦IB-r*«1» ■ ^tg^E^UffiS 1 <D&ffiW)ZL—y h4 
O A - 4 O F " 7h41A-41D CDS^S 

o)5*>. rgu' (joy) j , ri^ (supris 

E) J XI* rg|L^ (SUDNESS) J (Dl^tifrO) 
ffiWlZL - y M 0 A- 4 0 FCD&Jgtf r 5 Ofrt> 1 00 

Oil (5 0, 1 00) j XfoZ>t£lzltm<DS- Klc 
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[0 0 7 3] *fctS®a»*5 OTrli. rttoy-K^ 
;-KNDA0-ND A n^bI8^4;-K«^] 

[%) fcftotl^*. 

[007.4] jjtotC <Z)$](D J — KNODE 10 ot 
l±. #J*.I£ rjK— ;u$8lffi (BALL) J L. ^<D7\i— 

)un r*££ (s i z e) j a< ro**& 1 o o ocd©si 
(o, 1 ooo) j vh^ti^mm^m^^^Htz 

lf^(Cli s T3 0 [%] J (DmmV Ty— KNODE 
120 (node 120) j \zm&T*£* ^CDd:^ 
TACTION 1j 0)fr»^«lftj!»<ttS*SF*l*C^i: 

[0 0 7 5] ZLX&fm^TJMt* *tl?tlZ<D&0 
5 0 LTKiSStlfc/ - KNDAO-N 
D A n^< -3tSUA<* € k3lZLr«*aF*Lr^«o 

[0 0 7 6] *>>< LTfT»*3t««l*3 2 I*, ^ggl^ttfe 
»«»3 0^&KttBK1t«S 1 Otf**&*lfcfc* 

*\ ««^ff«it««Lr^6-*i*|yi*<tiiiLfci# 

fc^lc. y^EU 1 0 Alzte«£ftTl^ttJ£1-£fTlJ]^ 
T^CD^^CD^H^-r-l)/ — h'NDAO-NDAn (DtflB 

tTlcfBat^^fcfTifi^lj^) SflMMlcfcEU 
m^fTi!im^t**gS 1 4<t LT<Si£»&*8«gfl3 3RU 

tit&mmm«i3 sizajii-z&oizteztix^&o 

[0 07 7] (2-4) «»9f$ttfl|tt3 3®A9 
g»Sf£««S5 3 31*. *T»*5l8l«gfl3 2 3&x&fT«l» 
^«*S 1 4^btl§t, ^i^ft«}*^tt$SS 1 4 
I^SoX^tK^1j^^^5^^(D^^ hPTff^ h 1 CO- 

mcDmmimziLx. mmmm\zmr5<miiFm^m 

fgS 1 5$«|»«fl|fflJ3 4(rta*-r«o 

[0078] ^om^mmm^mm^3 3\t. mmm 
Ziixz^mtLx. msizTjkf&ote^y kp^ h 

1 y»*«»*-t*L-f*iy— KN D B 0~N D B 2 
<tU a»T5Jfie^y— KND B 0^NDB2BSllftS 
it%|fi]7-^ARB0~ARB2^^ fro 1 OCD 
/-KNDBO-NDB2 IB *»lffc * S Bfj)flF 
7-*ARco^AR C 2i: L t««t « * fi^77S 

[0 0 7 9] ZCDtz&b**:*) 1 0 A|-{*. C (D J: 5 *T 

l^t-ou out. h9- ^g^r-ou 



3ii. z.<D*y h9- ^$S77-f ;ucg*3i^-c\ El 
o~ii 3^^-r«fc5ft±#ffl. nflifik mum&zfm 
mam<D&mft?^-? e 0-6 3jftifM^ti) 0 

[0 0 8 0] teteztom 1 0~EI 1 Sj^bt^Jlb^fccJ: 

(os t and i ng) J s ^~$"to%> ( o S i 
t t i n g ) J , (oSleeping)jS 

tf^fui 1 (B2) ^^m-r^f-^o^i^L^LNjE 

1N*±(D»»-Cfc4 rxf-V3 > (o S t a t i o 
n) j (D4~3\Z'Am£*lXl^& 0 *LXZHt>&4'D<D 

[0 0 8 1 ] mz-\£m 1 0-i1 3IC^T5£*£-Cg|Ay 

ccd5*>H 1 o^b tiW&A^J: r«j*J«j 

iCfelt* r«-fr4 j CDS^^t LT, r o S I e e p 
ing b (baby) J , ToSleeplng b 
2j~r 0 Sleeping b5j *)<fc y . r^fr 
£>J CDilft^^<t LTs foSitting bj % 
ToSitting b2j 

[0 0 8 2] *Lr»»a»«M«»3 3tt. fTM%£tt 

*»3 2^b rjxrj „ r*itj . rfc^^L^j . 

*IB*tT*Di*««k5<P«iftft**»f»»*««S 1 Set 
[0 0 8 3] mz-li^v hP?P^ h 1 &%1&<DS— KA< 

±#fflCD^fS]^5^6 OlCfclt^, To S i t t i n g 
bj -efcy, fTHl%S««8P3 To S I © e p i 

ngb4j (Ds-wzft^xmm't&mift (saa^r 
mm^iz^^tz^^ c»i»iM3 3it. 

(D^fol^^^e 0±"C ^Sitting bJCD^ — 
h>b ToSleeping b4j (^y- KlcM^^I 
S&^-S^L. ^Sitting bJ(Dy — KA*& 

ToSleeping b5j (D/-R:^JIg3 
-fr*fc«)(DI||ftft*i. To Sleeping b5j 
O^— K^b ToSleeping b 3 J — KlC 
*»*a»***fc*>0>t||ftfli^fc. To S I e e p i 
n g b 3 J <T) J — K£ N bToSleeping b 

4j — Klc§B»*a*S-frftfc»a>iMttt*tSili 
tt»*it«s i 5fc LT^jfflifii«a5 3 4(r;^>i?c!:j±i^ 

S^IC ToSleeping b4j<7)y — K3& x & 
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^•LTToSleeping b 4 J (7)/ — ^{ZM&tz 

ttO)Bltt»*£«itt»«««S 1 Sk LTM»«t»9J3 
[0 0 8 4] C<DRL ^!VhP^H© rfiRSSBj 

[0 0 8 5] *fcc*ti:B«lc. * r/tsssgj &tf 
3I4. ±»£H«U:LT*a> KQtK^ h 1 CO 

rfltftSBj St/ rtt»j lot MtzM^T-^^m&t 

[0 0 8 6] ftfc±»©«fc3ft»»9»-C(*. 

Wc#«-r*B»nB*«S4f^if roj -efcy, ftor^i* 

[0 0 8 7] $f:SM«liS3 3(t % 9M» PS&X 

ffl(7)^faj>f^^6 ofcs-^i^r^^ hP/K'v h i co^^ 

9l-»ft»*««S 1 5Sffi*t5 0 
[008 8] (2-5) «J»fltttffli3 4(D«1I 
*W«S1»aS3 4(4. «»9&tt«tffi3 335^&#iL&*t* 
ttff»*««S 1 5IZ*-3l*T*<«I»S 1 6££j£ 
U ^IS*JfflJ<f-^S 1 eizafc-^TftT^iX — $ 2 
1-1-2 1 n J: hP*7 

h 1 4 tlfcffil^lfctttff 

[0 08 9] (2-6) J&5tt»ttttffi3 5 0>ffl9 

3 5 4ftBBBWifll3 0fr&*Mfc 
1MM»s 2&tfntf1t«HI-9s i lr»-3i>TEiS$;K 
fc*««»4<ttfflB«M««[S20tLr««e$*L*. ft 

>uaj3 i &rm»i*5E««ffl3 2ica»ia?+L4»3t(7)« 

Lftl*aSE0>*v*-fe>1M 8*^LfcA*ftif*«* 

So 

[0090] ^f-fi£s*]fa««gP3 5(4. ttBBttttflt 

«3 0^&«%&4i«KIIBm*«ls 2 oizfioX&fi 



#±*0>rt*»***fctoTBaLfcBl 4 (A) \ztt: 
t*5&'JXh (JiTF\ CtL«Klfl)Ml*UXhi: 

h*r*fctf><0BI 1 4 (B) (D£ 5£*>^>£^— 
(BIT. CtlSS 1 0fiESf f 
b?«) 7OBt*>^Ul0AW:SLri^c 

[ O 0 9 1 ] * L T Aft1H«l««|« 3 5 (4. tt®t£tg*l 
«»3 0 3bx&«ttBBm«2 0 3&<^;ce>*L*t. ^IStt 

4^53^**1 (DfltfiSiUX h7 0 Alca-^L^T*JBr 

*^:/*T— ^;u7 o Brt<D*tii;-r£a^> htt (SgK 

[0 0 9 2] £fcj£ftfr]W&«ia5 3 5I4. ±3i<Dcfc5(C 
frl&ftS«MRS3 2^&#ite,*t4fT»»*««s 1 4 
l::*-3#»&iiftfT»a>5*>. rfiRftSBj *±lf£B8 

11 5 (A) fC7F-T^5ftU X h (iSJLT. Ctl$H2(D 
fiJfiSS'JX bbty&) 7 1 At. Ci|X&ja«Kf|§(7>SR 
SS»S^-*L-rti*^> ht^fcftO)!! 1 5 (B) 
"Tct 5ft*iO>^^— (J5JLT\ ::*i£«2<DjiEfiii 
**j^>*t— 3f;utP?.5 # 0 7 i Bti/^y 1 o Art 

[0 0 9 3] fLT«*«|«l«i»3 5l*, fTttftKtt 
i8B3 2*>bfT»ft«««S1 4tf5-7Lt>tl%t. m% 

I*tfc*^S^SJS20)afiI««JX h 7 1 AlCfiO* 

i>rfijBfTL. £ttmtt*<rt£»Rrfc«ii£(::i*S2a 

[0 0 9 4] $^lCfiJcS*jffllfig«g|5 3 5(4. «• rfiK<« 

Pgj -tlz. 3H«0)fiK*SB^&*(7)fiR«aBlc»ff-r 
«feAlc£SftttttlS9Blka>TIBBtt&i;±KBftt 

1 0 AI^|C^LrL^So 

[0095] MBizco»ft«*fT»l*^-^;nztei^r 

(4. rtt«JHj 4^6 j Iz»fr-r4fcto0)fitft» 

^«*Mi*^>5ro>*^>HII (BUI) I4i oootrfe 

«StW<DTISB$m[4^tl-?tl3 B. 10B. 3 6 0^IC 

^ifctorojaHMB^ISBMl*^^*©*^^ hit (■ 
tt) I45 000t»y, ff^Iigil§BSc<DT[SB^S^± 
KB»3fe^lcRafSffljiB#m(Z)TIBB#rai4-?-tL^*Ll 5 
B. 30B. 1 8 0 0»lCi6^4tlTL^'& o £ £>\Z T# 

^O>^(0*0> hffi (gg(g) I42 o o o otffcy , w 

M<s9Bft<DTnBtt&i;±iBBCkffitfiwjR«a«Km 
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(DTm^mittH'etis o 0. 1000. 6000^1: 

[0 0 9 6] C C -Crtftffl»«HtaJ 3 5 I*. ±i$CDJ: : 5 
1 X(±^2 0))SlfI*^>^ t 1 — ^;U7 O B. 7 

1 Brto)*^> hffl*iii*n*-e:fct#^(*. mi&tfm 

[0 0 9 7] ^LrfiJcS*J®««a5 3 5 I*. JftSfB^fe 
I*. *-f7lOBl:J:ot*'5>h * tifeSBiSt^S 

[0 0 9 8] jSftMtfPttflfff 3 5 1*. 3tB*£-C0)iMM£ 

-f4fr£!Sl Rtf S 2 (DlSSII* f - 7 0 
B. 7 1 Brta>#*^>httlCtt-3l\TSfe5eU ;*5£*S 

jr z&wm^mm s 2 2 1 l r®w ■ tn^fiH! 3 
1 . ffnftfi«MM«3 2&tf«M»«fliff3 3ica» 

[0 0 9 9] ltMllPlMW3 5lt fi3cS^^$i 

^tfcott, $<710Bl:«i:ot*^>h*J|lfca 
B»ji|-e(D«««aBttA<. «ft»fr*f*T— ^UWO)» 
K^«±l»B*taiAri^*i:WBfLfc**lctt, fiKS 

liJ^V^f-^TOB, 7 1 Bl^C7)^^^> hfillZ 
S^L^SL, *5E«»£M»*flWBS2 2i:LT 
Ut ■ *&=Et)\,®13 1 . tT»^^^tS^3 2&tf«ft 
S^««SP3 3lCffi^]^4 0 

[0100] com, Bflt • ^a^T^uStfs 1 1*. c 
a>£Mf£%tt$Bs 2 2(cSo*int. meicoLNT-taiL 
fc#»JSii3«H!»4 2A-4 2 J©/<5>- 

fT«aS««l»3 21*. Mfc*ttWBS2 2l::*-3l* 

^a>ta>icM-r*. **i::*»a»*«i»3 31*. k 



[0101] t? fe ^0 c t ^ b t cfc 5 

i*IW42A-42J©/<7>-Jti, ?Tl^» 
«SP3 2lcfclt4trK^7 r ;u < !:. S«9&ttflfflS 3 3 I:: 

[0 1 0 2] C(7)^5(CLri$S*J^l««gP3 5 I*. O. 

[01O3] C<7)c£ 5 CLT^> hP-7 1 01*. 

[0 10 4] (3) fifcftfflWffla^WRT 1 
cc-t?rt**J»««ai3 5 1*. BB1 6lz^-rfi6fi*j«ifli 
I^lRTiicStot^'vhP^'vhiO) r/$sispgj 

SAW**- 

[0 10 5] -rftt3%fiR*M»*«»3 5(*. 

o>«asaA«icc<D«ft*]»flia*iiBRT 1 $xfv^ 

s p 1 icfcorBBJ&U ^< xf7?s p 2izfcivc* 

OB^gSiStfci % X^r^S P 3IZ3IA/-C?. 
ttOffilllfllfllfl! 3 0 (D4) »6ttMWMls 1 0*< 

[0 1 O 6] fiK**J»««|ffl3 5(*. :07f7^S P 
3|Cfcl»TS5E$S^£i#£<t. Xf^?SP4CI^ 

ff »;*£*8MSai 3 2 (04) fr&fTlk%£flMs 1 4*< 
**&*ifcfrSfr*«K-r«. «fcJftJMMPWMV3 5 
I*. za)Xf'v?sP4icfe^rss«*s»5i:Xf 

•>^SP3lzSy, C(DtXf 7^SP3XI*Xf 7^ 
SP 4lZfc^-C*3E»*S»4*-CXT-^^S P3-S 

p4-sp 3<7)n,-^£jgLjirt 0 

[0 10 7] f LtaftM»tti«3 5 I*. WtXf 

vzrs p 3\zt$i\xnfcmmzmh£*irvzfs p$\z 

[0 10 8] ^LT/SS»J««ffia53 5(*. C(DXf^ 
A/tf 1 (DfSfigiftU X h 7 0 A (H 1 3 A) (0*H£-r 
[0 10 9] X^-ejjfcftttWttttS3 5 1*. Xt-VZTS 



(11) 



2002-1201 79 



[0 110] fLtMM«li«3 5tt. ZOXtV 

zfs p 7 l:feutSS«*S»4 1 xf ?s P 3lcM 
y. c*Llz»LT»fi»**»fti:XT-^^SP Bleat 

[0111] mg:»m&m«i3 5i4. c^f^s p 

»XT--v^SP8lCj3L^ritJE«J|l*»**TPaF0 0 * 
Lrj3cfi#JW«1»»3 514. WtXf^^S P 8IZfc 

^r-#ffitt*$»*^XT-^^s p 9icaU/-e. 
•?;u»3 1 . frll)*5£8St8S|5 3 2&t/3lfea^««tfiB3 

3lzfi^ L/z^X^^^S P 3CI§ 0 
[0 112] C*l|Z»LTrt**J»«1»»3 5(4. Xt" 
?S P 7 lCteL^gSJSilS»4 i: Xf 7 P 1 0 

[0 113] j£«<H»ttttttfll 3 5(4. COXf7?S P 
1 0lzJ3i^r5JMi»SI»6i:XT^^SP7lci8y. 
C(D«X-r «y ?SP7 lCfclxTW«te»*»«*-CXT- 

^sp7-spio-sp 7<r>)\,— zf&mv&i-o 

[0 114] -tLTfiK**IW««SB3 5 14. WtXf 
f?SP 1 0lzfcivcitJtl§JllS»4fc. j£ft&ftli£f£ 

^SL, *£«8S£igffi • *fi^Ef^U»3 1 . fr«i* 
3 2 &tf fif»9»tt«« 3 3 KffifcQ Lf^xf 
^^S P3l:I4o 

[0 115] Jftft»JWtttffi3 5I4. X^f ^^S 

P3icfct\r#je»»*»fc»*r=tt. zt^spi 

1 lcJ!A/-efT«lft3e««»3 2^&*5t6*tfcfT«lft3e 
MRS 1 3le*-^#»6tL*fif«lA<*M*-C**^5 

[0116] *Lxf&&ft\mmm&i3 514. :roxf7 

T/SP1 1letelvcSS«»*»*i:*x*?SP3l= 
My. C*il^LtftSISSS?#5txf ^?SP6l: 
itA/"C?»2(Z)flltfiK*y X h7 1 A (SUA) (Dftjfc 

tot£*ti?tiMr-Dmto*i*tzVL* x^^^s p 7ie 
[0117] (4) **tt(&ra®<D»fE;fttfai]Si 



y. zl— w*^>K3T>4ftffl^rfli«t**fc 
y . stt^-;/ hnTtf h 1 ^isi^ta^/£9t 

*o fitoTCO^^ hP*7 h 1 T?I4. m\^W}< t£\+(D 
ptK^ hd:^5«|:^r, «fcy-»co«afiffi^»E 

[0 1 1 8] &tzZL<D<*y Kp^-v h 1 ~Cf4 C (7) c£ 5 le 

[0119] ^^iz. a.—- >f(DAtimm j £&E,<Dftmjk 

TBBBttaz/THBtm^igiaLri^ftL^iyji*. ss^ 
fT-r4ct*w»j-r*ci:(zj:y % 

[0 12 0] C<D«*. ZKO^V hUT^V h 1 T?I4. 3_ 

fc*<j«ftLia*fc«ffi(efeoT. *<r>'nm j pmm-m 
ti x is # £ it r l * a <d s * a 1 z s s -r <& c t a< t? # 

So 

[0121] -3r. zl— »f A<»A«»«Kc«a*>ttffl 

(4. a-f^A^Ii^S£(Dftl&i;aftIIM(D 
rfiKS^Kj ^<D&?f§kVt£ mtz L"Cl*4&j&*5j&Mcfr A x 

aw lea < a 5 <r> ^R&ih-r ^c^^t^^o 

[0 12 2] C(7)$S^. Z<D*v hOTfsy h 1 TI4. a. 

^^^:ft> »fo!)1l*«flk*aft3a)*|»jh-r 
[0123] *&iei— 9 s 3&<a«a>«ffliijt-eflMHLr 
«tea>-»<& r/$^j Attica or 

T*i. W&**tt<a*0)ffili&i;«ifttfT*3ii-4ct 
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[0 12 4] m^Lit^^ KPtK^ hA<t 0 X7fe(D7fC— ;U 
> <7 fe fc *ft t ew l r JRFS L ft < ft £> CD-e fc£ 

[0 12 5] £Z>\zmm&<D Tfijc^^Pgj frh>2XD tf& 

E-v>sa(DtT«i&tf»ft«Bi. mmmmBmcDTmBm 

+i rj£Jtai«j A«31t?wi:f=m«MI=**<Xtt*<ft 

[0 12 6] &L±<DmJ$.lZ&tll£^ ZL— *f^&(D|«^ 
4 ^ CD r t < ff» R Zfthft £ JEfl: * tt 4 cfc a ic ft £ titz 

mic-t*i-e*LTH*»36Lrte#. attTHicasfcftix 
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